Sulfur mustard induces differentiation in human primary keratinocytes: opposite roles of p38 and ERK1/2 MAPK.
The chemical warfare agent sulfur mustard (SM) severely affects the regeneration capacity of skin. The underlying molecular and cellular mechanisms, however, are far from clear. Here, we demonstrate that normal human epidermal keratinocytes (NHEK) after exposure to SM strongly upregulated expression of keratin-1, involucrin, and loricrin, thus indicating premature epidermal differentiation. Furthermore, proliferation was repressed after treatment with SM. Analysis of intracellular signaling in NHEK revealed that SM enhances phosphorylation, nuclear translocation, and activity of the mitogen-activated protein kinases (MAPK) p38 and ERK1/2. Inhibition of p38 activity downregulated expression of keratin-1 and loricrin, whereas blockage of ERK1/2 significantly stimulated biosynthesis of these markers, pointing to opposite roles of p38 and ERK1/2 in the differentiation process. Simultaneous interruption of p38 and ERK1/2 activity led to a decreased expression of keratin-1 and loricrin. This suggests that NHEK differentiation is essentially controlled by p38 activity which may be negatively influenced by ERK1/2 activity. Functional analysis demonstrated that SM affects NHEK in their ability to migrate through extracellular matrix which can be rescued upon application of an inhibitor of p38 activity. Thus, our findings indicate that SM triggers premature differentiation in keratinocytes via p38 activity which may contribute to impaired regeneration of SM-injured skin.